10 11 Most, but not all cnidarian species in the classes Hydrozoa, Scyphozoa and Anthozoa have a life cycle in which a colonial, 12 asexually reproducing hydroid phase alternates with a free-swimming, sexually reproducing medusa phase that, in the 13 hydrozoans, is usually microscopic. Hydrozoan medusae were collected by zooplankton tows in Newport Bay and the 14 Pacific Ocean near Newport Beach, California, and hydroid colonies were collected from solid substrates in the same 15 areas. Specimens were documented by videomicroscopy, preserved in ethanol, and sent to the Canadian Centre for 16 DNA Barcoding at the University of Guelph, Ontario, Canada for DNA barcoding. 17 Among the order Anthomedusae (athecate hydroids), DNA barcoding allowed for the discrimination between the 18 medusae of eight putative species of Bougainvillia, and the hydroid stages were documented for two of these. The 19 medusae of three putative species of Amphinema were identified, and the hydroid stages were identified for two of 20 them. DNA barcodes were obtained from medusae of one species of Cladonema, one adult of the By-the wind Sailor, 21 Velella Velella, five putative species of Corymorpha with the matching hydroid phase for one; and Coryne eximia, 22 Turritopsis dohrnii and Turritopsis nutricula with the corresponding hydroid phases. The actinula larvae and hydroid for 23 the pink-hearted hydroid Ectopleura crocea were identified and linked by DNA barcoding. 24 Among the order Leptomedusae (thecate hydroids) medusae were identified for Clytia elsaeoswaldae, Clytia gracilis and 25 Clytia sp. 701 AC and matched with the hydroid phases for the latter two species. Medusae were matched with the 2 26 hydroid phases for two species of Obelia (including O. dichotoma) and Eucheilota bakeri. Obelia geniculata was collected 27 as a single hydroid. DNA barcodes were obtained for hydroids of Orthopyxis everta and three other species of 28
Many cnidarian species alternate between two related body forms -a sexually reproducing, free-swimming medusa 38 phase and an asexually reproducing hydroid stage, which often exists as a sessile colony. Both body forms show a basic 39 radial symmetry, with a mouth surrounded by tentacles leading into the body cavity where digestion occurs. In some 40 species, either the medusa or the hydroid phase is missing. Two of the cnidarian classes -the Scyphozoa (Sea Jellies) and 41 Anthozoa (Sea Anemones) are well known, but the class Hydrozoa is less well known, in part because many of the 42 species are microscopic at least in the medusa phase. In some cases the medusa and hydroid phases have been 43 described as separate species, and matching the two phases would have required rearing of the organism from one 44 phase to another, which has not always been possible. Here we show that DNA barcoding makes it possible to easily link 45 life cycle phases without the need for laboratory rearing. The results also provide preliminary data on the extraordinary Genus Turritopsis (Fig 7) (Schuchert, 2004) . Medusa with 4 radial canals and 8-12 tentacles (80-90 in literature); 186 manubrium with no oral tentacles. Filiform tentacles scattered over much of the hydranth body.  Fig 7. a-c. Turritopsis dornii (BIN ACR4293) . By-the wind Sailor, Velella Velella (BIN ACR4084) (Fig 8) . called gastrozooids, defensive hydroids, and reproductive hydroids (gonozooids), which produce medusae by budding.
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The umbrella-shaped medusa has four or more unbranched tentacles, and the gonads are on the radial canals.
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Genus Clytia (He et al., 2015) ( Fig 10) 220 Fig 10. Clytia species 
